12
Shushan Harutyunyan, Heinrich Kowalski, and Dieter Blaas 
83
Although rarely serious, the disease results in decreased labor productiveness and lost 84 working hours (2); therefore, HRV are of enormous economic importance (3). 85 In weaning infants and the elderly, infection can become life-threatening, particularly 86 when affecting the lungs and in combination with asthma, chronic obstructive pulmonary 87 disease, or cystic fibrosis (4). To date, efforts towards development of effective and well- number of HRVs that might be a starting point for the production of immunogens suitable 94 for vaccination (8-10). 95 HRVs include three species, HRV-A, -B, and -C (11). They are phylogenetically closely 96 related to the four human enterovirus species, which comprise more serious pathogens such 97 as poliovirus and enterovirus 71 (EV71) among many others, all belonging to the genus 98 Enteroviruses, family Picornaviridae, of ss(+)RNA viruses (12). They possess an icosahedral 99 protein shell of about 30 nm in diameter that is composed of 60 copies each of the capsid 100 proteins VP1 through VP4. The genome is about 7200 nucleotides in length. At the 5-end, 101 instead of a cap structure, the genomic RNA carries a 21 amino acid long peptide referred to 102 as VPg. A genome-encoded poly-(A) tract (13) of between 20 and 150 nucleotides in length 103 (14) is present at its 3'-end. 104 In addition to the classification above, HRV-A and -B are divided into a minor and a 105 major receptor group; the former group includes 12 HRV-A types which bind low-density 106 lipoprotein receptors (LDLR) and related membrane proteins, whereas the latter group binds heating. Therefore, the role of this structure, if any, in in vivo uncoating is still enigmatic.
147
To assess whether RNA egress occurs with the same directionality under a setting 148 more closely resembling the situation in the living cell, we repeated and extended our 149 previous experiments using acidification, as naturally occurs in endosomes in vivo, instead of 150 incubation at 56°C, to trigger the conversion of native virus into subviral particles. 
MATERIALS AND METHODS

153
Chemicals, oligonucleotides, and enzymes were from Sigma unless otherwise noted. (termed 'cyto') was kept. The remainder was ultracentrifuged at 100,000 x g for 60 min at 237 4°C; the supernatant was termed 'S100'. The pellet was resuspended in 50 mM Tris-HCl (pH 238 7.4) containing protease inhibitors as above (termed 'P100'). by overlaying this dense solution with 2.7 ml 35% sucrose, 2.7 ml 30% sucrose, and 2 ml 25% 253 sucrose (w/w) in the same buffer; finally 1 ml of plain buffer was applied and the tube was were 5'-proximal sequences accessible to the cognate 5'-specific oligonucleotide (Fig. 1B) .
315
This can be deduced from the lack of a shift in the autocorrelation curve in quantified with RT-qPCR by using a graded set of roughly evenly-spaced oligonucleotide 363 primer pairs (Fig. 3B) . A cartoon illustrating the procedure is depicted in Fig. 3A . )m 2 /s % oligo 75.7 ± 1.8 76.9 ±1.7 oligo+Virus (0min)
25.4 ± 2.4 18.7 ± 2.5 21.1 ± 2.5 13.1 ± 1.4 oligo+Virus-Ac (15min)
9.2 ± 0.3 88.2 ± 1.8 27.3 ± 2.4 19.2 ± 2.8 oligo+Virus-Ac (60min) 9.9 ± 0.6 77.4 ± 2.1 16.9 ± 1.6 9.4 ± 1.3 
